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General Description: The purpose of these specifications is to describe the conversion of a full size van as manufactured by the vehicle OEM, equipped with a raised roof, wheelchair lift, provisions for stand-up entry and wheelchair passenger securement. The vehicle shall be converted to use propane (LPG) fuel. Used or shopworn vehicles are not acceptable. All vehicles delivered in accordance with this specification must meet the requirements of the Americans with Disabilities Act, including but not limited to the provisions of the wheelchair lift, wheelchair entry and securement. Two approaches to the transit conversion are described by this specification, based on the customer's estimation of the frequency of the lift use (light or heavy).

1) For customers anticipating light (infrequent) use of the wheelchair lift, the Braun Tranzsporter, ElDorado Versashuttle, or approved equal may be provided in accordance with these specifications. The provision for stand-up entry in this case is the side passenger door, as the stowed side wheelchair lift permits ambulatory passenger entrance. The requirement for front door extensions (section C10) is waived with this method of conversion.

2)
Customers anticipating heavy (frequent) use of the wheelchair lift will prefer a conventional raised roof van with a fold-up side lift providing ambulatory entrance through the front right passenger door, necessitating the extension of that door. As this extension includes the provision of a stepwell, the requirement for a powered step lift (paragraph C3) is waived with this method of conversion.
Unless otherwise specified, all units shall be furnished complete with standard equipment and factory-installed accessories as listed in the manufacturer's literature for the models specified herein. The following items are minimum requirements and shall be provided whether shown as optional or standard equipment by the manufacturer.

a. Body:

1. 
Air Bags:  Driver and passenger

2. Air Conditioning:  Manufacturer's standard front plus auxiliary rear air. Separate controls for the auxiliary unit shall be located on the dashboard readily accessible to the seated driver. Auxiliary unit shall be rated at 40,000 BTUs and fully warranted for a minimum of 12 months.

3. Arm Rests, Door-Mounted:  Both right and left armrests are required.

4. AM/FM Radio:  Manufacturer's standard.

5. Auxiliary Power Outlet:  12 volt.

6. Headliner:  Full length.

7. Heater and Defroster:  Assembly shall be the fresh air type customarily offered as the standard vehicle manufacturer's accessory and shall be chassis-factory installed with controls mounted on the dashboard.

8. Rearview Mirrors:  Low mount, below eye level, left and right sides.  Mirrors shall have metal frames. Overall face size shall be approximately 6 inches by 9 inches.

9. Seat Belts with Retractors for Driver and Right Front Seat Passenger:  Installed for each passenger space to meet or exceed the requirements of FMVSS Nos. 209 and 210.

10. Side Panels, Interior:  Rigid material with a durable finish shall be installed on all walls and doors.

11. Sun Visor:  Dual.

12. Tinted Glass:  Windshield and all windows.

13. Windows, Passenger:  Required (factory installed, if available) for each row of seats.

14. Windshield Wipers:  Dual electric 2-speed type with intermittent feature windshield washers.
15. Cargo Door:  Right side, Swing-Out Panel.

16. Color:  Frost White # 12, or Clear Coat Summit White # 50.

b. Chassis:

1. Automatic Transmission: Electronically controlled 4-speed automatic transmission with overdrive, rear-wheel drive.

2. Brakes, ABS, required, Manufacturer's standard, power, 4-wheel, anti-lock 

3. Bumpers:  Manufacturer's standard front and rear. 

4. Ground Ratings:  As required for the GVWR certified.

5. Spare Wheel and Tire:  Manufacturer's standard, mounted with Conventional Tire) -  spare wheel and tire shall be IDENTICAL IN BRAND NAME, TYPE, AND SIZE OF TIRE to those on the vehicle.

6. Tires, Including Spare:  Steel-belted radial-type tubeless tires (all tires shall be identical).

7. Alternator: 165 Amperes

8. Steering: Power

9. Battery: Vehicle shall have two (2) twelve (12) volt maintenance-free batteries with a combined cold cranking capacity of not less than twelve hundred and seventy-five (1275) amperes at zero degrees with a minimum one hundred (100) ampere reserve capacity (BCI Rating).  
FULL SIZE EXTENDED 15 PASSENGER VAN
	Series 760c
	
	
	

	ITEM
	Minimum Requirements
	Ford 

E 350 Super Club Wagon 
	Chevrolet/GMC
G31706/Express

	Wheelbase, inches
	127
	138
	155

	Approximate Payload Allowance, pounds 
	3,342
	3,920
	3,342

	Overall Length, inches
	231.9
	231.9
	238.7

	GVWR, pounds
	9,200
	9,400
	9,500

	Engine, Displacement, liters
	5.4L V-8
	5.4L V-8
	5.7L V-8

	Engine, Net HP
	245
	255
	250

	Engine, TORQUE
	330
	350
	330

	Transmission, Automatic 
	Automatic
	4R100
	A4OD

	Tire Size & Load Range
	As Shown
	LT245/75R16E
	LT245/75R16E

	Rim Size, inches
	6
	7
	6.5

	Emissions Certification
	As Shown
	LEV
	LEV

	
	
	
	


C. Transit Conversion
1.   Wheel Chair Lift - The wheelchair lift shall deploy automatically and shall feature a power up/ gravity down lift cycle. The lift shall be equipped with a non-skid surface with thirty inches (30") minimum useable width and forty-eight inches (48") minimum platform length. Usable width means a 28 1/2" width measured at the platform and a 30" minimum width measured at 2" above the platform through the door onto the floor of the van. The lift shall include an interlock feature in accordance with 49 CFR 38.23. The lift or lift area shall have an assist handrail on each side of the lift or lift area. The lift shall be equipped with a roll stop with a minimum height of four inches (4"). 

2. 
Wheelchair Entry -  The entrance dimensions shall be a minimum of thirty-one and one half inches (31 1/2") clear opening width and a minimum fifty-six inches (56") door opening height from raised lift platform to door header.

3.
Step Lift - The vehicle shall be equipped with a powered step lift to assist ambulatory passengers. This lift may be integrated in the lift apparatus or may be a separate feature.

4. Wheel Chair Securement - The wheelchair position(s) shall be provided with restraint devices that will secure the occupied wheelchair.  These devices shall be adjustable to accommodate varying track widths of wheelchairs.

4.1 Forward Facing Track & Belt System.
A four-point attachment system (2 front, 2 back) shall be used consisting of four separate belts.  Two of the buckles shall be tensioning devices. A minimum of two tracks shall be placed parallel to each other and perpendicular to the direction in which the wheelchair faces. The tracks shall be securely mounted to the vehicle to ensure the track will not pull away from the van floor or shift position under anticipated loads. A separate 3-point chest/lap belt with height adjuster shall be made available for securing the passenger. No anchoring points shall project more than one-eighth inch (1/8") above the floor.  

4.1.1
Floor mounted tracks 

There shall be a series of horizontal tracks of minimum dimensions 30” wide, spaced a minimum of 42” fore and aft.

4.1.1.1 
These tracks may be recessed mounted in the kick panel, floor, and firewall with three-eighths inch (3/8") diameter, SAE Grade 5, bolts, washers, and self-locking nuts with National Fine Threads.  Bolts shall be installed on each side flange of the track and spaced not greater than twelve inches (12") apart.

4.1.1.2
 These tracks may be welded in the kick panel, floor, and firewall

 4.1.1.3 
Where mounting bolts do not pierce or attach through the vehicle frame, sub-frame, body posts or other metal structure, a reinforcement metal plate not less than one-sixteenth inch (1/16") thick is required.  

4.1.2  
Strap Assemblies

There shall be four (4) strap assemblies for each wheelchair position to secure the wheelchair to the tracks.  Each strap assembly shall consist of a fixed-end strap, adjustable-end strap with tensioning device, closed hook and an end fitting.

4.1.2.1 The fixed-end strap shall be one and three-quarter inches (1-3/4") wide, five inches (5") long, with a strength rating of not less than two thousand five hundred (2,500) pounds.  One end of this strap shall be secured to a tensioning mechanism.  The other end of the strap shall be connected to an end fitting used to fasten the strap to the floor track.  This fitting shall have a spring-loaded release.

4.1.2.2 The adjustable-end strap shall be one inch (1") wide, twenty inches (20") long, with a strength rating of not less than two thousand five hundred (2,500) pounds.  One end of the strap shall be secured to a closed hook.  This strap shall be used to fasten the wheelchair to fixed-end strap assembly.

4.1.2.3 A 3-point chest/lap belt with height adjuster shall be made available for fastening passenger in place for each wheelchair position. The belt shall be two inches (2") wide, seventy inches (70") long, with a strength rating of not less than two thousand five hundred (2,500) pounds.  One end of this belt shall be secured to a female seat belt fitting and the other end shall have a male seat belt fitting.  The belt assembly shall be adjustable for length.  The seat belt assembly shall have a quick-release and a snap lock to connect both ends together.  

4.1.2.4 A wall mounted shoulder harness system shall be provided at each wheelchair securement location that is compatible with the specified restraints.  The harness system shall be installed in accordance with all structural requirements established by the restraint supplier and all applicable regulations, including 49 CFR Part 571.

4.1.2.5 All  belts, straps and harness assemblies shall be stored in a secure and convenient location.

5. 
Floor and Undercarriage

5.1  The floor shall be wall-to-wall slip-resistant Altro Transfloor or approved equal, two (2) millimeters thick, securely bonded to subfloor with waterproof adhesive. The subfloor shall have a minimum of one-half inch (1/2") thick marine grade plywood. The vehicle shall be fully undercoated with a non-flammable resin-type material such as polyoleum.  

5.2    Without passengers or driver and with all avail​able options installed, there must be a minimum of 12.7 cm (5”) of clearance between the breakover angle position of the vehicle exhaust pipe or the lowest point on the undercarriage and level ground.

6. Raised Roof

The roof shall be transit style, constructed of metal or reinforced fiberglass. The roof shall contain a collapse resistant rollover cage. The rollover cage shall consist of a one inch (1") by one inch (1") tubular type frame with a minimum of five (5) steel, aluminum or graphite cross bows and at least three (3) steel, aluminum or graphite longitudinal stringers to support the roof and interior liner. The roof shall be sufficient height to pro​vide at least sixty-six inches (66") headroom at the center aisle. Attachments at all points of contact between the stringers and longitudinal members and other structural material shall be made by means of welding, riveting, or bolting. Headroom may be reduced slightly in some areas of the vehicle to accommodate other specified equipment such as air conditioner components and the normal contour of the roof.

6.1
The roof construction shall be of sufficient strength to prevent vibration, drumming or flexing and shall be of equivalent strength to the vehicle sidewalls.

6.2
All exterior seams shall be constructed such that they will shed water, and in no case shall the sealing of the panels be dependent on caulking alone.  All exterior joints and seams shall be protected by zinc chromate caulking, butyl rubber tape, or an approved equal.

6.3 All nuts, bolts, clips and other fasteners shall be zinc or cadmium plated or phosphate coated.  No sheet metal screws will be permitted.

7. Electrical

7.1
With the exception of factory-installed wiring, all electrical wiring shall be insulated and enclosed in a fibrous or plastic loom, or flexible conduit for protection from external damage and short circuits.  It shall be securely fastened at sufficient intervals to prevent sagging and to ensure clearance of mechanical parts.  Routing of the wiring through the cab, frame, compartment box, and body shall be placed in such a manner so as not to interfere with normal operation and use, or present a safety hazard.  Rubber grommets shall be used wherever wires, hoses or harness pass through metal.

7.2 All wiring, circuits and electrical components shall comply with standards set forth by FMVSS and SAE.

7.3 Wiring other than OEM shall be color-coded and contained in a separate harness or PVC insulation. Complete wiring schematics shall be provided showing function code.

7.4 Vehicle will be equipped with a fast idle solenoid (Penn Tex, Vanner, or approved equal).

8 Lighting

8.1 Interior Lighting The overhead lights and the stepwell lights shall provide no less than five foot-candles of illumination on the entrance step area with the door open.  This system shall be illuminated automatically when the door is open.

8.1.1 Overhead and stepwell lights shall be wired to activate automatically when passenger door is opened.  A separate dash mounted switch shall be provided to operate the overhead lights when the door is closed.

8.1.2 Front stepwell area shall be lighted by a hooded stepwell light, so that the entire stepwell area of the vehicle is sufficiently illuminated.  Stepwell light shall be on side away from wheel splash. 

8.1.3 All interior lighting shall have the master control located on the dash or near the driver for easy operation by the driver.  Lighting in the passenger area shall be mounted in the ceiling cove at the sidewall. Lighting intensity for all cross-seats shall have a minimum average of fifteen (15) foot-candles at the seated passenger reading plane.  In addition, an effective lighting level shall be provided for all other seated passengers.  The lighting components shall be located and constructed so as to prevent the entrance of water, contaminants and insects.  Lighting fixtures shall be reasonably flush with the interior walls and ceil​ing so as not to present a hazard to the passengers.  Lights shall be positioned correctly to prevent windshield glare.

8.1.4 Light installation shall be designed to illuminate the wheelchair lift platform for night operation.  Light shall be positioned in manufacturer's standard location in such a manner as to illuminate the area in the immediate vicinity of the wheelchair lift.  Light shall be automatically activated only when the wheelchair lift doors are open.  Light switch shall have a driver override.  Illumination shall be sufficient to comply with ADA requirements.

8.2 Exterior Lighting
Exterior lighting shall be in accordance with Federal Motor Carrier Safety Regulations (393.12).  All lights shall have wire long enough to move the light at least six inches (6") from vehicle for service.  Lights shall be grounded to body framing structure.  All lights shall be sealed from moisture.  Fixtures, which are surfaced mounted to the body, shall be sealed from moisture.

8.2.1 Headlights and headlight supports and mountings shall be sufficiently rugged to maintain  adjustments under road shock and service conditions.  Headlight high beam indicator shall be installed on instrument panel.  An audible "headlight on" warning buzzer shall be installed to notify the operator that the lights are on with the engine turned off.

8.2.2 Tail lamps shall be mounted on the rear of the vehicle so as not to be affected by engine exhaust heat.  Each side shall include a hazard, signal, tail, and stop light.  Lamp lenses shall not protrude from body more than two inches (2").  Lights shall consist of sealed, single unit light fixtures.

8.2.3 Rear tail lamps shall include a pair of amber combinational hazard and signal lights.  Rear tail lamps shall also include a pair of red taillights and red stoplights, which may be combinational.

8.2.4 Brake lights shall not override emergency flashers or turn signals. 

8.2.5 A collision avoidance light shall be installed on the rear at the centerline of the vehicle. It shall be activated simultaneously with the stop lamp circuit.  Collision avoidance lamp shall be a sealed, single unit light fixture. 

8.2.6 Two (2) back-up lights adequate to illuminate for visibility when backing shall be furnished. One mounted on each side of the vehicle.  The lamps shall each be a sealed, single unit light fixture.

8.2.7 Passenger entry door area shall be lighted by a hooded exterior door light, suitably mounted so that entire ground area immediately outside the entry door is sufficiently illuminated to comply with ADA requirements.

8.2.8 Each vehicle shall be equipped with an exterior curb lamp.  Light shall be positioned in manufacturer's standard location in such a manner as to illuminate the ground area in the immediate vicinity of the area of operation of the wheelchair lift.  Light shall be automatically activated only when the wheelchair lift doors are open.  Illumination shall be sufficient to comply with ADA requirements.

8.2.9 The vehicle shall be equipped with daytime running lights.

9.
Passenger Seating

The seating arrangements and configuration will be as per the attached floor plan. Floor anchorage shall be neat and of a non-tripable design.  The seat frames shall be one inch (1") steel tubing and be  sixteen (16) gauge or metal of equal mechanical properties.  The front and back seat cushions shall have foam padding and be individually wedged to each passenger for occupant's comfort and retention.  The  indentation load deflection shall be sixty-five (65) to eighty-five (85) pounds.  Seat cushion shall meet the flammability requirements of FMVSS-302.  Seats shall be covered with Polyolefin fabric  or vinyl fabrics.  Color combination shall be determined by the purchaser from samples provided by the contractor.  All conversion sets shall be supplied by a single manufacturer, either Braun "S" series 119-bench and 125 fold-away seating or C.E. White models ADA 35MB, L/R -17 MB and L-33 MB, or approved equal.

9.1  Fabric or Vinyl Seating

9.1.1 Flat-woven fabric shall be one hundred percent (100%) polyester face.  Minimum weight shall be twenty-three (23) ounces per linear yard.  Fabric shall be able to withstand a minimum of two hundred and fifty thousand (250,000) double rubs (ASTM 3597-77 Wyzewbeek Method).  Color fastness to light shall be three hundred (300) hours minimum (MTCC-16-1977 Carbon Arc).  Fabric shall be Level 3, puncture resistant, and treated for soil and stain resistance. Agency reserves the right to pre-approve all colors.

9.1.2 Vinyl material shall be expanded vinyl, thirty-six (36) ounces per linear yard minimum, transportation grade. Material shall be able to withstand a minimum of fifty thousand (50,000) double rubs (ASTM 3597-77 Wyzewbeek Method).  Color fastness to light shall be three hundred (300) hours minimum (MTCC-16-1977 Carbon Arc). Material shall be Level 3, puncture resistant, and treated for soil and stain resistance. Agency reserves the right to pre-approve all colors. 

9.2 Seat Spacing

Seats shall be spaced to provide a minimum of eleven inches (11') of knee room between seat cushion and seat back.

9.3
Flip-seats in Wheelchair Lift Equipped Vehicles

Each wheelchair position will have flip-seats installed as per the floor plan for use when the wheelchair position is not occupied by wheelchairs.  Flip-seats shall be provided with seat belts.  Seat belt locking devices shall be of high quality, easy to latch and unlatch.  The seats shall be of the same design as the other passenger seats. The bottom of the flip-seats shall be aluminum, ABS or carpeted.  The seating arrangements and configuration shall be as per the required floor plan referenced on the invitation for bid.  The type of flip-seat shall be indicated on the floorplan.

9.4
Passenger Seatbelts

9.4.1    All seats and wheelchair positions shall be equipped with retractable seatbelts for each seated position. Each seat shall include self-tensioning seat belts in which the retracting mechanism attaches directly to the floor track structure or seat base.

9.4.2     The retractor shall be automatic locking style.
9.4.3     Each seat belt shall have a push-button release mechanism.

10.
Passenger entrance door and stepwell

10.1
Passenger entrance door and stepwell shall be located at right front of the vehicle. This right front passenger door shall be extended into the transit-style top to provide additional overhead clearance for ambulatory passengers.

10.2
The steps shall be designed so that the top of the first step is no more than twelve inches (12") above the ground with the vehicle unloaded.  Stepwell width of at least eighteen inches (18") in width, approximately eight inches (8") deep and a maximum riser of nine inches (9") shall be fabricated and installed inside of the body to meet this requirement.

10.3
The surface of all entrance steps shall be covered with eighth inch (1/8") thick rubber flooring on all risers and sides, three-sixteenths (3/16") thick ribbed rubber step treads with contrasting nosing properly sealed.

10.4
A two- (2) inch yellow safety nosing shall be placed on each step edge.

10.5
The stepwell and doorframe shall be formed and welded fabrication using eleven- (11) gauge steel in a two‑step design. Step assembly shall be cleaned, sealed, painted and undercoated prior to installation.  It shall be a one-piece front hinged type and shall have a clear center opening width of thirty-two inches (32") and a minimum vertical opening of seventy-three inches (73"). The extended portion of the door shall be constructed of eleven- (11) gauge steel. The extended doorframe shall have vertical members constructed of sixteen (16) gauge steel and the horizontal member constructed of eleven (11) gauge steel.

10.6 A provision shall be furnished to prevent wheel-splashed material from being deposited on entry/exit steps if furnished with exterior steps.

11 
Stanchion, Grab Rail & Modesty Panel

A vertical stanchion shall be provided at the aisle immediately behind the  wheelchair lift.  A horizontal grab rail with modesty panel attached shall extend from the wall to the stanchion.  

8. Wheelchair Lift Door

Side double outward opening doors shall be provided for the wheelchair lift.  Lift shall be mounted within the vehicle body on the curbside.  Wheelchair doorframe structure shall consist of minimum eleven (11) gauge steel, cleaned, primed and painted to match vehicle exterior base color.  A water deflector shall be integrated into doorframe structure at the top.  Door panels shall be made of a corrosion treated material. Foam core doors with wood frame supports are not acceptable.  Door panel holders shall be equipped with a device to prevent doors from closing when the lift is in motion. Wheelchair door clear opening dimensions shall be a minimum of thirty-nine inches (39") by fifty-six inches (56").  Door windows shall be installed.

9. Safety Equipment

13.1
A minimum of ten (10) unit first aid kit shall be provided and conveniently mounted.

13.2
A minimum of two and a half pound (2.5 lbs.) fire extinguisher shall be provided and mounted near the driver's area.

13.3
A three-piece triangle warning reflector kit shall be secured in the vehicle.

13.4 Back-up alarm that is electrically operated and produces an intermittent sound when the vehicle is shifted into reverse shall be furnished to warn others while vehicle movement is in reverse. The alarm shall meet or exceed SAE J994B standards.

13.5 Safety plaques or decals shall be furnished and affixed at any hazardous area. The safety plaques or decals shall describe the nature of the hazard, level of hazard seriousness, how to avoid the hazard, and the consequence of human interaction with the hazard. Permanent plaques are preferred to decals. Type, size and location of product safety plaques or decals shall be in accordance with ANSI 535 4‑1991, or latest revision thereto.

13.6 A combination roof ventilator and emergency escape hatch shall be provided towards the rear of the vehicle. Example: Trans-Spec or Specialty Hatch Ventilator (OR APPROVED EQUAL).

13.7 Fresnel lenses shall be provided on the rear window of the vehicle.

10.           Special State Law Provisions

14.1
The vehicle shall be equipped with two or more hazard lamps that:

(a) are mounted at the same level on the rear of the vehicle;

(b) are visible at a distance of 500 feet in normal sunlight;

(c) flash; and

(d) emit amber light.

14.2
 The vehicle shall bear a sign on the rear of the vehicle stating:  "Caution--children may be exiting".

d.
Gasoline to Liquefied Petroleum Gas Conversion. 

1. Conversion Features - The engine shall be fueled to operate on liquefied petroleum gas.  The engine, fuel system, and all related components shall meet all applicable requirements.

1.1 
LPG fuel system -  Throttle-body air/ fuel controller, single exhaust system
1.2 
LPG fuel tank:  capacity - 29 Gallons (underbody) with a range of 250 miles
1.3 
Engine -  HD Vortec 5700 V- 8, gaseous fuel ready
1.4 
Fuel level sensor -  Electronic

1.5 LPG fill valve - Side fuel door

1.6 Fuel selection switch  - An electrical fuel selection switch is to be provided on the instrument panel or in a location convenient to the vehicle operator. This switch shall allow the operator to select gasoline operation or LPG operation and shall be permanently marked. The operator shall not have to operate any other controls in switching from one fuel to the other, unless required by the conversion system manufacturer.

1.7 Refueling Receptacle ‑ The vehicle refueling receptacle shall be the industry standard. The receptacle must be protected with a dust cap, permanently attached to the vehicle. All conversion systems will have a remote refueling receptacle unless otherwise specified by the ordering agency. The remote fill receptacle shall be enclosed in a hinged remote fill box unless otherwise specified by the ordering agency. The remote refueling receptacle shall be located as near to the gasoline filler location as possible.

1.8 Shut‑off Valve ‑ A manual shut‑off valve to isolate the fuel tank from the rest of the LPG system must be provided and labeled as required by the Railroad Commission of Texas.

1.9 Fuel Gauge ‑ The OEM fuel gauge is to be utilized to provide accurate available fuel readings for both gasoline and LPG selectively with the fuel in use. A separate OEM quality fuel gauge with numerical (Digital Preferred) display for LPG is to be installed and mounted so that is can be easily observed by the seated driver if the OEM fuel gauge is incompatible with the LPG system.

1.10 Filters - The LPG fuel line must be filtered to prevent contamination from entering the fuel system. Preventive maintenance instructions are to be provided in accordance with_______.

2. The installation of the LPG fuel system and the vehicle operation shall be in accordance with the following:

2.1 Installation ‑ The installed conversion system is to present a neat, OEM quality appearance and shall be free of all defects affecting appearance, useful life, or serviceability. The installed systems must not interfere with routine maintenance tasks such as tune ups, checking of fluid levels, the replacement of spark plugs, distributor caps and rotors, or drive belts nor render inoperative the functions of the air filter, air connection, or any component of the emission control system of the vehicle unless approved under EPA guidelines. All electrical wiring is to be insulated and enclosed in a fibrous loom, plastic loom, or flexible conduit for protection from external damage and short circuits. Wiring is to be securely fastened at sufficient intervals to prevent sagging and ensure clearance of mechanical parts. Routing of the wiring through the sub‑frame, body, etc., shall not interfere with normal operation or present a safety hazard. Rubber/plastic grommets are be used wherever wires, harness or fuel lines pass through metal. Workmanship shall be comparable to that of the vehicle OEM. The systems shall be installed to conform to the system manufacturer's instructions and recommendations.

2.2 Connections ‑ All hose connectors and fittings shall be compatible. All electrical connections to the vehicle OEM wiring shall be accomplished with stainless steel, brass or copper connectors or soldered. Aluminum connectors are not acceptable. Interconnecting wires shall be uniquely color coded and identified in the alternative fuel system electrical schematic.

2.3 Engine Tune‑up ‑ Each conversion system installation is to be made only after the engine has been tuned to the OEM's specifications by the purchasing entity prior to delivery or picked up by vendor.

2.4 Engine Operating Characteristics ‑ The engine, after conversion, is to operate on LPG without hesitation, stalling, power loss of more than 15%, or surging. The OEM's recommended maximum operating temperature, horse‑power, engine speed, etc. shall not be compromised or surpassed. The engine shall start on either gasoline or LPG within 5 seconds after start of cranking.

2.5 Safety ‑ The engine, after conversion, is to meet all federal and state safety rules and regulations, all applicable EPA emission standards, DPS Vehicle Inspection Rules, and TNRCC Regulation IV.

2.6 OEM Engine Speed Governor ‑ Any OEM engine speed governor is not to be made inoperable during conversion to LPG. It shall remain operable when the vehicle is operating on LPG as well as on gasoline.

2.7 OEM Fuel Injection System ‑ The fuel delivery system of gasoline engines, if used, shall be made inoperable by means which will not damage the injectors and associated components, while the engine is operating on LPG and shall not be damaged by short or long term use of LPG.

2.8 OEM Air Canister - Whenever the OEM air canister is removed and replaced, a fully enclosed all metal air canister shall be provided. The use of silicon sealer to provide air tightness on an air canister/air filter assembly is prohibited. Modifications to OEM air canister/air filter assemblies shall be restricted to minor modifications required in the conversion system manufacturer's installation instructions.

2.9 Engine Electronics - All electronics  are required to properly interface with the original vehicle electronics to meet vehicle performance and emission objectives. The vehicle OEM engine management computer and its permanent control memory shall not be modified, removed, replaced or otherwise altered. The computer and electronic systems must be of closed loop design with adaptive learn capabilities and self-adjusting strategies built into the system allowing for the optimization of the ignition system's timing curve for LPG. The learning algorithms must enable the unit to learn its power and idle points automatically. The mixer must be fixed venturi type with no moving parts. On-Board OEM diagnostics are not to be adversely affected or over-ridden by the conversion system. Electrical Wiring is to be color coded to match the vehicle manufacturer's electrical wiring color scheme. 

2.10
Alternative Fuel Decals - A decal is to be located under the hood, easily visible to the operator upon opening. The decal shall state that this is a LPG fueled vehicle. A second decal is to be added under the hood showing name, address, and phone number of the conversion vendor. The vehicle shall also be furnished with a diamond LPG alternative fuel decal in accordance with National Fire Protection Association # 58 (LPG gas code).

2.11 Anti-Tampering - Conversion system shall comply with EPA anti-tampering rules, and shall be designed so as to prohibit tampering, and shall not have an adjustable converter.

3
Warranty Requirements

3.1
INTEGRATED CONVERSION SYSTEM - All conversion system components including underhood‑underdash electronic fuel management controls are warranted as an integrated system. All conversion systems are warranted against all defects in material and workmanship for a period of not less than 12 months or 12,000 miles, whichever comes first, and shall cover 100 percent parts and labor for the system. If the manufacturer's standard warranty period exceeds 12 months or 12,000 miles, then the standard warranty period shall be in effect. The warranty begins on the date the unit is accepted by the purchaser.

3.2 WARRANTY PERIOD RESPONSIBILITIES - During the warranty period the vendor will be responsible for labor, materials, and other costs as outlined below associated with required warranty repair. It is the intent of this warranty that the vendor perform all warranty repair work. However, should the vendor fail to complete the required warranty repairs within three working days of notification of the reported failure, at the purchasing entity's option, the purchasing entity may perform warranty repairs or have them performed commercially at the vendor's expense.

3.3 WARRANTY REPAIRS - When warranty repairs are required, the purchasing entity will notify a representative of the vendor's Texas dealer by telephone at the location and the telephone number designated by the vendor on the Warranty Certification as the point of contact. Major warranty repair work for the purpose of this specification means major repairs to the alternative fuel system and major repairs to any other components of the system. Diagnosis of the actual repairs required will be the responsibility of the vendor. The unit will be made available at the purchasing entity's facility within a 100-mile (161 km) radius of the FOB point shown on the purchase order. The repair work may be performed by the vendor or their authorized representative.

3.4 TRANSPORTATION COSTS - If mutually agreed upon between the vendor and the purchasing entity, the purchasing entity may transport the unit to the vendor's location or authorized repair facility (within the boundaries of the state of Texas). The cost of equipment and manpower necessary to haul the unit for the round trip will be billed back to the vendor at the rental rate of the equipment and composite hourly rate for the driver in effect at the time for the equipment required. The composite hourly rate for the driver will not exceed $20.00 per hour. Rental rate for the truck and trailer will not exceed $0.50 per mile for the truck and $6.000 per hour for the trailer. Payment for transportation costs as provided for in this section shall be made within 30 calendar days of the billing date.
3.5 RESPONSE TIME -  Warranty repair action shall begin within two working days after the vendor is notified of the need for warranty repairs. A representative of the vendor's Texas dealer will be notified by telephone with a letter or fax confirmation at the location, telephone and fax number designed by the vendor on the warranty certification as the point of contact. The vendor shall notify the purchasing entity immediately of any change in this location, telephone with a letter or FAX confirmation at the location, telephone and/or FAX number. The warranty repairs should be completed and the unit returned to the purchasing entity (or picked up by the purchasing entity at the vendor's expense as outlined above) within a reasonable period of time. For the purpose of this specification, three working days is defined as a reasonable period of time.

3.6 PARTS AND SERVICE - The manufacturer of the equipment furnished shall have an authorized dealer within the state of Texas. The authorized dealer shall have factory-trained personnel available for warranty repairs and the performance of service. The dealer shall also maintain an inventory of high-usage parts and a quick source of low-usage parts.

3.7 WARRANTY DISPUTES - In the case of warranty work on an engine converted to use LPG, if there is any question on the cause of the malfunction between the vehicle EM and the vendor, it shall automatically become the vendor's responsibility to determine the cause and provide necessary repairs. If the question is not resolved within seven (7) working days from the date of notification to the vendor by the purchasing entity, the vendor will arrange, with the permission of the purchasing entity, for the vehicle to be repaired by a duly licensed technician, at an EM dealership or other facility selected by the purchasing entity, at no cost to the purchasing entity. The vendor may then negotiate with the EM if the repair is covered by the EM warranty or pay for the repairs if it is not, unless it can be determined that the malfunction was due to improper operation such as low oil, low water, etc.

3.8 GENERAL ENGINE WARRANTY - The vendor shall warrant converted engines for a minimum of six (6) months or 6,000 miles, whichever occurs LATER against damages due to the operation of the engine on LPG. This warranty shall be equal to or exceed the OEM original warranty on the engine and shall be limited to damages caused by the alternative fuel used.
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